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Summary This article examines the potential of using stimulated recall as a method to investi-
gate the learning processes of primary students when engaging in inquiry based learning. Inquiry
based learning requires the ability to use speciﬁc aspects of self-regulation. In the study, stu-
dents were video recorded while working on a task. Immediately afterwards, they were shown
selected video excerpts and interviewed about their thoughts and reasons while working on
the task. In order to capture students’ self-regulation, the framework for the stimulated recallVideo analysis;
Primary school
students
is based on existing theoretical and empirical literature on self-regulation. The methodolog-
ical aspects of using stimulated recall for data collection and analysis are discussed and the
potential for research in science education is identiﬁed.
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Introduction
Research consistently highlights the relevance of self-
regulated learning for learning success in school and beyond.
This is also true for inquiry based learning, as students are
required to use appropriate strategies in order to investigate
scientiﬁc research questions. Inquiry based learning builds
 This article is part of a special issue entitled ‘‘Progress in Science
Education 2015’’.
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n the ability to plan, monitor, control, and evaluate the
rogress of the investigation.
Over the years, many researchers recommended stud-
es using video recall to assess students’ thoughts and
nowledge about their self-regulated learning (e.g., Järvela
nd Volet, 2004; Spörer & Brunstein, 2006; Winne and
erry, 2005). However, so far only few investigations used
his method for the assessment of self-regulated learning
Hadwin and Oshige, 2011; Zimmerman and Schunk, 2011).
he promotion of stimulated video recall based on theoret-
cal considerations on one hand and the small number of
rojects implementing this method raises questions about
he opportunities and difﬁculties in using stimulated recall
or empirical research. In this paper, we concentrate on
s is an open access article under the CC BY-NC-ND license
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(Table 1).
Table 1 Framework for phases and areas for self-
regulation (abbreviated from Pintrich, 2004, p. 390).
Phase Areas for regulation (examples)
Phase 1
Forethought, planning
and activation
Goal setting
Activation of prior content
knowledge
Perception of task difﬁculty
Phases 2 and 3
Monitoring and control
Awareness and monitoring of
cognition, effort, time use, need
for help
Monitoring changing task and
context conditions
Selection and adaptation of
strategies for working on the
task6
he use of stimulated recall with primary school students
n the context of a research project on activity oriented
earning within natural sciences. We seek to address the
ollowing question: What are the potential and challenges
n using stimulated recall as a research method in order to
xamine the regulation strategies of students while working
n an inquiry based learning task? As we have used stim-
lated recall in our research project, we will focus here
n discussing the methodological aspects, in particular on
ata collection with stimulated recall and data analysis.
irst, we will discuss inquiry based learning (i). Second,
he relevance of self-regulation for inquiry based learning
s outlined (ii). Then, the methodological aspects of assess-
ng self-regulation (iii) and the potential of stimulated recall
or capturing self-regulation (iv) are presented. We provide
detailed account of the methodological aspects of the
tudy, including data collection and data analysis with video
ecall. Results from the study provide an insight into the way,
timulated recall can be used to examine self-regulation in
nquiry based learning. Finally, the potentials and limita-
ions for using stimulated recall in the context of inquiry
ased learning are highlighted.
nquiry based learning
cience education seeks to improve students’ understand-
ngs of science and to increase their interest in science
Rocard et al., 2007). Scientiﬁc literacy for all students
s the declared aim of science taught in schools. In order
o become scientiﬁcally literate, students have to under-
tand scientiﬁc concepts, methods, and ways of thinking
Bybee and McCrae, 2011; Kobarg et al., 2011). In recent
ears, inquiry based learning has become one of the most
mportant approaches in science education (Minner et al.,
010). Inquiry based learning draws on the process of scien-
iﬁc inquiry, when scientists study phenomena of the natural
orld. It ‘‘refers to the activities of students in which they
evelop knowledge and understanding of scientiﬁc ideas, as
ell as an understanding of how scientists study the natural
orld’’ (National Research Council, 1996, p. 23). Engag-
ng students in meaningful activities whereby they can ﬁnd
nswers to questions based on their own experiences is an
ssential aspect of inquiry based learning. Asking questions,
lanning and conducting investigations, gathering data, and
rawing conclusions from evidence are all part of the active
earning process.
Similar to other learning tasks, inquiry based activities
an be more or less open. Bell et al. (2005) proposed a four-
evel model of inquiry based learning varying the amount
f information given to the student. With the conﬁrma-
ion type of task, students receive information about the
esearch question, method, and outcome and are asked
o see whether they can conﬁrm the experiment. Within
structured inquiry’ students are provided with the research
uestion as well as with a description of how to pro-
eed (often compared to a cookbook recipe). For ‘guided
nquiry’ the question is provided by the teacher but students
evise their own procedures. Finally, with ‘open inquiry’
tudents also generate their own questions. The less guid-
nce is provided through the teacher and his or her writtenA.M. Meier, F. Vogt
nstructions, the more the learning process depends on the
tudents’ self-regulation.
elf-regulated learning
or the conceptualization of self-regulation various mod-
ls have been proposed; although differing in detail, all
gree that self-regulated learning involves cognitive, emo-
ional, motivational, and behavioural components allowing
ndividuals to realise their goals and actions within an ever
hanging environment (Zeidner et al., 2005). Comparable to
nquiry based learning, deﬁnitions of self-regulated learn-
ng emphasize the active role of the learner (e.g., Pintrich,
005; Rheinberg et al., 2005; Zimmerman, 2005). Pintrich’s
odel of self-regulated learning (1999, 2004, 2005) differen-
iates between four phases of self-regulation and four areas
n which regulation of the learning process can be necessary.
he ﬁrst phase comprises forethought, planning, and acti-
ation. The second phase is called monitoring and includes
etacognitive awareness of task progression and learning.
he third phase involves processes of control and regulation.
uring the fourth phase, reactions to and reﬂections about
he outcome and results are needed in order to complete the
earning process. Pintrich (2005) emphasizes that these four
hases can occur simultaneously and do not necessarily fol-
ow a strict linear sequence. This is especially true for the
econd and third phase. The four phases of self-regulated
earning relate to aspects of cognition (e.g., goal setting,
rior content knowledge activation), motivation (e.g., inter-
st activation, attributions), behaviour (e.g., increase of
ffort, help-seeking), and context (e.g., monitoring chang-
ng task and context conditions), respectively. The resulting
rid of phases and areas provides a comprehensive frame-
ork for the study of self-regulated learning in the classroomPhase 4
Reaction and reﬂection
Cognitive judgments
Affective reactions
Evaluation of the task
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Assessment of self-regulation
Self-regulated learning has been conceptualized as an apti-
tude or as an event (Cleary, 2011; Winne and Perry, 2005).
Investigating self-regulation as an aptitude relies mainly on
the use of self-report questionnaires like the Learning and
Study Strategies Inventory (LASSI; Weinstein et al., 1987) or
the Motivated Strategies for Learning Questionnaire (MSLQ;
Pintrich et al., 1993). With these measures students are
asked to report retrospectively the way they ‘‘typically’’
regulate their learning. In an overview, Spörer and Brunstein
(2006) concluded that most of the established instruments
to assess self-regulation are devised for teacher-guided
instructional situations and have to be adapted so as to give
insight into the construction of knowledge during student-
led activities.
In order to capture the dynamic aspects of self-
regulation, alternative measurement methods have to be
used. With event measures (Winne and Perry, 2005) self-
regulation can be assessed with regard to a speciﬁc task or
event. Verbal reports can give insight into thoughts and feel-
ings as they evolve over the entire learning process. Drawing
on a distinction by Ericsson and Simon (1980), verbal report
data can be subdivided into two types: Concurrent verbal-
izations are accounts of cognitive processes at the time of
the event whereas retrospective verbalizations are accounts
about cognitive processes which occurred earlier in time.
Think aloud protocols can give insight into ongoing thoughts
and feelings while working on a task (for an overview about
the use of think aloud methods to assess self-regulated
learning see Greene et al., 2011). Think aloud protocols
have advantages when used with experienced students or
adults who are capable of verbalizing ongoing cognitive
processes (Fox, 2009; Konrad, 2010) and when researching
well-structured tasks (Knoblich and Öllinger, 2006). Short-
comings of this method relate to the possible distraction
from the target task, to the impairment the learning pro-
cess, to cognitive overload due to the instructions to think
aloud while working on the task (Boekaerts and Corno,
2005; Ericsson and Simon, 1980; Konrad, 2010), and to inter-
ferences if verbal communication is part of the observed
behaviour (Lyle, 2003).
As an alternative to concurrent think aloud methods,
stimulated recall has been recommended for the inves-
tigation of self-regulated learning processes (Spörer and
Brunstein, 2006). With this method, the verbalization
relates to past events. It can be supported through the use
of auditory and/or visual media.
Stimulated recall as a method
In an early account of stimulated recall, Bloom (1953) used
the following description: ‘‘The basic idea underlying the
method of stimulated recall is that a subject may be enabled
to relive an original situation with vividness and accuracy if
he is presented with a large number of the cues of stimuli
which occurred during the original situation’’ (p. 161). Top-
ics that can be explored with the use of stimulated recall
relate to the declarative and procedural knowledge of par-
ticipants, to the strategies they use when learning, and to
t
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heir cognitive processes while working on a task (Gass and
ackey, 2000).
Stimulated recall can be likened to interview proce-
ures with the additional use of pictures, video, or audio
ecordings (Henderson and Tallman, 2006). A short time
elay between behaviour and recall is essential for the
uality of data obtained by this method: ‘‘. . . stimulated
ecall methods have a satisfactory degree of reliability
or obtaining data about the thoughts participants had
hile performing that task if the stimulated recall inter-
iew is conducted within a forty-eight-hour time frame’’
Henderson and Tallman, 2006, p. 75). Ericsson and Simon
1987) propose an even shorter time-delay. They argue that
f there is no gap (or only a very brief one) between the
vent and the recollection the information is still available
n short-term memory for access.
Another important issue is the question of whether par-
icipants talk as the video is played back to them or whether
he video is interrupted for commentaries from participants.
n the latter case, clear information about who is to interrupt
he playback has to be given in advance: Whether partici-
ants should stop the video whenever they want to comment
n something according to the instructions given or whether
he researcher is going to interrupt the video playback
n accordance with his/her own research questions. This
ecision also depends on whether the verbalizations should
irror the spontaneous thoughts as they emerge during the
timulated recall or whether they should relate to more spe-
iﬁc aspects of the cognitive process. Moreover, it has to be
onsidered whether participants can be expected to actually
nterrupt the video or whether they could be reluctant to
o so (e.g., due to uncertainty of what is expected of them
r general avoidance behaviour). Another possibility is to
hoose speciﬁc sequences from the video data and only show
he selected clips to the participants. With this method, the
esearcher can focus more clearly on certain aspects of the
earning process while concurrently reducing the duration
f the stimulated recall. Special attention has to be paid to
he selection of the video clips in order to avoid bias.
Further, the video data for the stimulated recall can
e recorded in different social situations. This could be
ithin the classroom, with groups or pairs of students or
ith a single participant. For example, DeWitt and Osborne
2010) used video recordings and photographs of groups of
tudents when interacting with exhibits in a science cen-
re. Afterwards, students were interviewed in groups about
heir cognitive and affective responses to the exhibits. The
ationale given for this social constellation was that stu-
ents might feel more comfortable not being alone with
he researcher but together with their peers and that the
ituation would be more stimulating for elaborated recall.
organ (2007) used classroom video recordings to investi-
ate young students’ perceptions of learning. Initially, the
timulated recall was conducted with groups of four students
ut later on this was changed to pairs of students because
n groups of four ‘‘they often interrupted one another and
ound it difﬁcult to listen’’ (p. 219). Although Määttä and
ärvelä (2013) also recorded situations in the classroom,
hey conducted the stimulated recall with individual stu-
ents. This constellation allowed them to collect data from
very single student about his/her subjective perception of
he learning situation. On this account, it has to be born
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n mind that students’ verbalizations can be affected by
he social situation of the video recording as well as of the
timulated recall.
In addition, the data generated through stimulated
ecall may be inﬂuenced by the type of questions used for
rompting students (Gass and Mackey, 2000). Ericsson and
imon (1987) propose to ask participants in a general way to
‘report everything you can remember about your thoughts
uring the last problem’’ (p. 41). Within these broad ques-
ions there are also different types which have an impact
n the kind of cognitive processing they promote. What-
uestions help to clarify understanding and ﬁll in knowledge
aps (e.g., ‘‘Can you tell me what you were doing here?’’)
hereas why-questions are more thought-provoking and
ay lead to high-level thinking (King, 1999, 2002; Soter
t al., 2008). General questions and prompts are more
uitable to encourage talk about the diversity of monitoring
nd regulation that could occur while working on the task.
n order to receive more particular information about
ertain aspects of cognitive processes, the questions have
o be constructed speciﬁcally for this purpose. All questions
sed for stimulated recall need to be authentic, open to all
inds of responses from students, not giving the impression
hat students are ‘‘tested’’ and that their answers might
e right or wrong (Applebee et al., 2003). Bearing in mind
r
i
2
Figure 1 Observation form for nA.M. Meier, F. Vogt
hat different knowledge types can be explored by using
timulated recall (Gass and Mackey, 2000), researchers must
hoose the type of question they want to use accordingly.
escription of the research project
hile stimulated recall is seen as having the potential for
he analysis of children’s perceptions of classroom learning
e.g., Määttä and Järvelä, 2013; Morgan, 2007) or mathe-
atical problem solving (Busse, 2009; Busse and Borromeo
erri, 2003) or recollection of exhibits in science cen-
res (DeWitt, 2008; DeWitt and Osborne, 2010), there are
o empirical studies using the method for inquiry based
earning. In view of the emphasis on cognitive and regu-
atory processes by the choice of inquiry based learning,
he research project referred to here set out to under-
tand these processes. The following section describes the
roject. On the basis of the analysis of this project the
otential and challenges of using stimulated recall will be
et out.The focus of the present research project was on the
egulation of the learning process while working on an exper-
ment in the natural sciences (Meier, 2015; Vogt and Meier,
013). In addition, we sought to explore the possibilities of
otes on the learning episode.
lation processes 49
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using stimulated recall as a method with primary school stu-
dents in order to gain insight into their cognitive processes.
Twenty teams of students from grade 4 to 6 (mean age 11.2
years) were videotaped while working on an experiment.
Ten teams worked with structured inquiry (and were given a
description of the problem, the materials, as well as instruc-
tions of how to proceed) and 10 teams worked with guided
inquiry (and only a description of the problem and the mate-
rials for the experiment were given, see Bell et al., 2005).
Immediately after working on the task, students were shown
extracts of the video and interviewed about the regulation
of their learning process.
Data collection
Data collection for stimulated recall consisted of two main
phases: First, students were video-recorded while working
on the task; second, this video-recording was shown to the
students for the stimulated recall and this stimulated recall
was video-recorded as well. Thus there are two types of
video-recordings: Those of students working on the task
(called ‘‘video data’’ thereafter) and those of the stimu-
lated recall (called ‘‘recall video data’’).
Parents’ permission for video recording their children was
obtained through the teachers in advance. For the collec-
tion of the video data, the camera was ﬁxed on a tripod so
as to capture the situation of the teams of students working
on the task. An additional microphone was installed above
the table to improve the quality of the audio-recording.
The researcher was positioned behind the camera. From this
position it was possible to observe the students while they
were working on the task and at the same time to ﬁll in
the schedule with regard to important events (Fig. 1). The
notes taken during the video-recording were the basis for
the stimulated recall and allowed the researcher to show
the video recordings to the students without delay. As has
been mentioned before, the interval between the event and
the stimulated recall has to be as short as possible in order
to preserve the availability of the memory traces and to
prevent the memory of the learning process from being dis-
turbed by intervening events (Ericsson and Simon, 1987).
The sequences for phases 2 and 3 were selected accord-
ing to three criteria which had been determined in advance
based on Pintrich’s (2004) framework for self-regulation (see
Table 1): (1) When there was a major shift in students’
actions and/or talk while they were working on the task
indicating an adaptation of the strategy, (2) when students
raised questions or talked about difﬁculties thereby indi-
cating the monitoring of their learning process, (3) when
students disagreed about the procedure indicating different
cognitions about the task. These criteria were applied in
order to select appropriate video sequences for the stimu-
lated recall.
Immediately after ﬁnishing the experiment, students
took part in the stimulated recall together as a team. For the
stimulated recall, the video was shown to the students on a
computer screen. An additional screen facing in the direc-
tion of the camera was attached to the computer (Fig. 2).
Thus the recall video data shows the students watching the
video of them working on the task and answering the ques-
tions of the researcher as well as the sequences which were
e
s
a
dFigure 2 Stimulated recall with students.
hown to them. An additional microphone (between the
wo screens in Fig. 2) ensured that the prompts from the
esearcher, the answers of the students, and the statements
n the original video, were also recorded with good qual-
ty. The mean duration of the stimulated recall was 17min,
anging from 13 to 22min.
The students were given the following introduction to
he stimulated recall: ‘‘Now we will be watching the video
f the two of you working together. Since it was not possible
o record everything you were discussing or contemplating,
ask you to tell me about your thoughts and reasons for con-
ucting the experiment as you did. It is of interest to me to
ear both of you talking about your individual recollections
f what you were thinking at the time.’’ Afterwards the ﬁrst
equence (indicated as Phase 1 in Fig. 1 in relation to the
intrich, 2004 model) was shown to the students. The stim-
lated recall was a conversation between researcher and
tudents with questions and answers conducted similar to
semi-structured interview. As in a semi-structured inter-
iew questions and prompts are prepared in advance but
till sufﬁciently open in order to explore subjective percep-
ions and meanings of the students (Flick, 2014). As it is the
im to examine the potential of stimulated recall in order
o examine the cognitive and self-regulatory processes dur-
ng inquiry based learning, the questions were based on the
intrich (2004) model of self-regulation. It included struc-
ured and open questions. For phases 1 and 4, the questions
ere more structured (e.g., ‘‘What did you think about how
asy the task was?’’ ‘‘Do you think you were successful in
olving the task?’’) in order to assess students perceptions of
ask-difﬁculty and the evaluation of the task. Questions and
rompts for phases 2 and 3 were more open (e.g., ‘‘What is it
ou were doing in this situation?’’) and adapted to students’
esponses.
nalysis of data generated through stimulated
ecall
n a ﬁrst step, the recall video data was transcribed verba-
im before the analysis. The guidelines for the transcription
ere based on the conventions from the TIMSS Videotape
tudy (Stigler et al., 1999) and the IPN-Video Study (Seidel
t al., 2005). These transcripts ensured a shared under-
tanding of the dialogues between the researchers and
llowed for direct coding from the transcripts. In addition,
ialogues between the researcher and the students were
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this one is now how much? And then you have to. . ..]0
ubdivided into conversational turns. A turn was deﬁned as
ne statement or several statements made by one speaker
ntil another speaker started to talk.
As a second step, the data was partitioned according to
he phases the questions and answers related to. Because
uestions for the ﬁrst and the fourth phase were much
ore structured than the questions for the second and third
hase, two different coding schemes were developed. In
eneral, there are two different approaches to analysing
erbal data: data- driven and theory- or concept-driven
Gibbs, 2007; Willig, 2013). The structured questions for
hase one and four were the basis for a theory-driven cod-
ng scheme. As stated in the Pintrich (2004) model, phase
involves forethought, planning, and activation. These
nvolve cognitive aspects, which are captured with the cat-
gories ‘perception of the task at the beginning’ and ‘prior
nowledge about the topic’. Phase 1 also involves motiva-
ional aspects relating to the categories ‘interest in the
opic’ and ‘perception of task difﬁculty’. Phase 4 focuses
n reaction and reﬂection; four categories address differ-
nt aspects of reﬂection, namely ‘evaluation of the task’,
attribution for success or failure’, ‘subjective learning out-
ome’, and ‘propositions with regard to similar learning
ituations’. In total there were eight categories, which were
ased on a detailed description of areas for regulation in
ognition and motivation (Pintrich, 2005). The answers of
he students were categorized and summarized according
o frequency, intensity and/or content (Cohen et al., 2011;
aldana, 2009).
For the open questions for phases two and three the cod-
ng scheme was developed in order to investigate both, the
ypes of questions used by the researcher and the types
f answers generated by the students, in separate analy-
es. Therefore, the coding scheme was concept-driven —
ased on existing literature about types of questions and
nswers (Erdogan and Campbell, 2008; King, 1999; Soter
t al., 2008) as well as data-driven — based on the recall
ideo data. There were three categories for the questions of
he researcher: (1) What-questions (e.g., ‘‘What were you
oing here?’’), (2) Why-questions (e.g., ‘‘Why did you do
his?’’), and (3) Suggestions/paraphrases/summaries. The
atter were coded whenever the researcher restated some-
hing in her own words in order to clarify the meaning, to
ain more information about the thoughts and reasons of the
tudents, and also to convey the feeling that they have been
eard and understood without judging or evaluating the con-
ents of what has been said. For the answers of the students
here were ﬁve categories. Parallel to the analysis of the
ideo data, the focus was on the level of reasoning, distin-
uishing between answers which were indicative of different
evels of reasoning (King, 1999; Van Boxtel et al., 2000).
hree categories were differentiated for the lower levels
f reasoning: (1) I don’t know, (2) agreeing or disagree-
ng to something which has been stated by the peer or the
esearcher, (3) simple answer (e.g., description of what hap-
ens in the video). Higher levels of reasoning were visible in
ategory (4) which consisted of answers including a reason or
justiﬁcation, and category (5) which related to explanatory
tatements where students elaborated on their thoughts or
ntegrated different aspects into a new argument.
For the coding of the data a qualitative data anal-
sis software was used (MAXQDA, 2010). The structured
1
1
(A.M. Meier, F. Vogt
uestions and answers in phases 1 and 4 were coded by a
ingle researcher since there was virtually no leeway for
ias in the analysis. The more open questions and answers in
hases 2 and 3 were coded separately by two researchers.
his allowed for cross-checking with regard to the clarity
f the code deﬁnitions and the consistency of the coding
Gibbs, 2007).
esults
he results of the stimulated recall conducted as outlined
bove are selected to examine the potential and challenges
f using stimulated recall with primary school students. As
loom (1953) already positioned, stimulated recalls allows
articipants to recollect their thoughts and actions with
ividness and accuracy. The following excerpts illustrate
ow the students refer to their learning process as a team
s they watch themselves in the video recording and how
he questions of the researcher during the stimulated recall
licit their thoughts during working on the inquiry based
earning task. All names used are pseudonyms, the speech
udible from the video is transcribed in brackets and the
umbers represent the numbered turn in the transcript of
he video recall as it was analyzed in MAXQDA.
The ﬁrst excerpt from the transcript of team 9 of the
timulated recall shows the interplay between the video
xcerpt chosen to deﬁne a certain moment in the learning
rocess, which warrants discussion, and the questions asked
y the researcher to initiate an elaboration of the students
bout their regulation of the learning process:
04 [Conversation as on the video shown in the recall: ‘‘I
think this one will get warm the least. I almost think this
one will get the warmest in this time span. Twenty-six
degrees. Ok, so here, I would need . . .. Now we must —
this has//take the thermometer away! Okay’’. . ..]
05 Researcher: Okay. Here you have — you have been a bit
unsure, haven’t you? To take away the thermometer or
to leave it? What was the problem?
06 Carla: Yes.
07 Cornelia: Well we somehow have. . .
08 Researcher: What did you think?
09 Carla: I just was a bit unsure. Does one have to take
them away and then ﬁve minutes, after ﬁve minutes
putting them there again. I just wasn’t sure anymore.
10 Cornelia: Me too. It was just a bit confusing.
11 Researcher: And then there was a bit of a
disarrangement, wasn’t there? How did you decide?
What did you do next?
12 Carla: Just turned off the lamps und take away the
thermometer. And then, we also did, there, at the back
we also did again. . . there, at the end [of the sequence]
we watched, then we put them there.
13 Researcher: Yes. The temperature at the end? You mean
— like this? Yes, precisely. Here you are a bit unsure,
whether to leave them on or not. And then, you decided.
14 [Conversation as on the video shown in the recall: And15 Cornelia: You have to leave it a bit longer.
16 Researcher: yes.
Recall Team 9; turns 104—112).
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The excerpts shown on video situate the question in rela-
tion to the learning process. Turn 104 focuses the attention
on a situation during their inquiry based learning, where the
two students did not agree on how to go about with mea-
suring the temperature. At turn 115 the student expressed
the insight, she gained, which was not stated explicitly dur-
ing working on the task. The question as worded by the
researcher in turn 105 gave ﬁrst a suggestion to the feel-
ings conveyed in the situation and leads to a what-question,
which was openly worded: what was the problem? This
question however required to be followed by another open
question in turn 108 and then led to an extensive answer at
turns 109 and 110. The open questions ‘what was the prob-
lem?’ and ‘what did you think?’ encourage the students to
explain their regulation process in more detail in order to
capture phases 2 and 3, which requires regulation processes
such as ‘selection and adaptation of strategies for working
on the task’ (see Fig. 1). As the students worked together
on the task, the stimulated recall was also led in the team
context; this allows insights how the students are dealing
with the task of regulating the inquiry based learning pro-
cess in the team. As it became clear in the above excerpt,
the students had differing ideas on how to proceed and were
both uncertain, what the best way would be.
In comparison, questions regarding phases 1 and 4 were
worded differently. For phase 1, the following excerpt is a
typical example:
23 Researcher: Did you think that the task is easy or
difﬁcult?
24 Denise: I thought, it will be a bit difﬁcult.
25 Researcher: hhhm
26 Samira: Me too.
(Recall Team 11, turns 23—26).
The excerpt at turn 23 shows a typical question for phase
1, aiming at ‘perception of task difﬁculty’, which elicits a
short response, as the question already presents two alter-
natives. In this example, one student gives an answer which
is categorized as ‘perception of the task at the beginning’,
the other student just agrees. This is often the case and is
one of the challenges of conducting the stimulated recall
in the team. Whereas the ﬁrst excerpt shows the poten-
tial of interviewing both students together in order to gain
insight into their individual understanding and shared regu-
lation (Team 9, turns 112 and 115) the short answer of ‘me
too’ (Team 11, turn 26) shows the limitation.
Because of the challenge of gathering the thoughts of
both students about their collaborative process in inquiry
based learning, it proved most effective to explicitly
address the second student too, as in the following exam-
ple:
121 Researcher: What did you want to do in this moment?
122 Angelina: I wanted to put the lamp a bit higher, because
the sun is also rising higher and higher all the time. So
ﬁrst the lamp was fully down and then I put it higher,
because the sun also rises all the time.
123 Researcher: okay, the same as it is in the course of the
day.
124 Angelina: Yes.
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25 Researcher (addressing Nicole): And what did you think?
26 Nicole: Well yes, it just needed, that it will get warmer.
We could have somehow also left them down, because
then, it would have been a bit quicker.
Recall Team 19; turns 121—126).
Also this example is a question regarding phases 2 and 3,
s the students are selecting and adapting their strategies
or working on the task. This third excerpt shows how impor-
ant it is to elicit answers from both students. In this case,
he idea of one student, who wanted to mirror the rising of
he sun during the day with the lamps in the experiment,
as actually not shared by the other student, who saw the
ost important aspect as being the concept of warming.
his is a good example for the additional value of the stim-
lated recall: the sole analysis of the video would not have
rought the two differing concepts to the fore, as only the
dea of Angelina was put into practice. It is the potential
f the stimulated recall that it provides additional insights
nto the processes of self-regulation during working on an
nquiry based learning task. Angelina’s explanation at turn
22 is crucial to understand, why she took care in adjusting
he height of the lamps. Her thought, that the positioning
f the lamp should reﬂect the course of the sun in the day,
ould only be discovered through stimulated recall.
The stimulated recall beneﬁts from the precise prepa-
ation of the questions used to elicit thoughts during the
ifferent phases according to the regulation process as well
s from the care taken to draw both students into the con-
ersation. However, it has to be noted as a limitation, that
n using stimulated recall, it cannot always be distinguished
hether the explanation given as answers on the questions
re the thoughts which were part of the learning process
n that moment, or whether they result in hindsight look-
ng back onto the learning process or are even developed in
he moment of being asked in the stimulated recall. While
ngelina’s explanation at turn 122 quite likely describes her
houghts leading to the action during working on the task,
urn 126 might be a thought representing the thinking during
orking on the task as well as hindsight.
onclusions
timulated recall can be used with primary school chil-
ren to support their recollection of a learning event and
he thoughts about their own learning process. With this
ethod, the recollection of speciﬁc events can be sup-
orted. For the investigation of self-regulation as shown
n a particular learning process, the use of video record-
ngs helps to focus on speciﬁc phases. Showing selected
equences to the students not only enhances the recol-
ection and the retrieval from short-term memory, it also
nsures a shared understanding of the thoughts and actions
hich are at the centre of attention. Moreover, it allows
he researcher to ask open questions about the regulation
f the learning process without having to describe a par-
icular event and thereby possibly inﬂuencing the students’
nswers. The speciﬁc questions for phases 1 (planning) and
(reﬂection) ensured that the students talked about these
spects of their work. However, the speciﬁc questions did
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ot elicit rich data that could have given deeper insights into
heir thought processes. Rich data was elicited through the
rompts used during phases 2 and 3 (monitoring and control)
s they included open what- and why-questions. The type
f questions used in the stimulated recall is of paramount
mportance; they need to be embedded in a semi-structured
nterview in which children are seen and treated as experts
f their own cognitions and actions.
Listening to children and asking them about their percep-
ions of learning should be a major concern of educational
esearch (Fuhs, 2007). Stimulated recall can be a tool to sup-
ort the dialogue with children. Talking about their cognitive
nd emotional experiences during a learning event may be
asier for children than ﬁlling in questionnaires or writing
eports about preceding learning episodes. However, it has
o be borne in mind, that the ability to monitor, control
nd recollect learning experiences is subject to individ-
al differences (e.g., developmental aspects, metacognitive
bilities). In addition, although talking about experiences is
asier for most children than writing about them, the verbal
bilities of the students still vary a great deal.
In our study, we decided to undertake the stimulated
ecall with the pair of students together and not to inter-
iew them one by one. This has some drawbacks but also
any advantages. As has been seen in other studies, younger
hildren feel more comfortable when they are interviewed
ogether with a peer (DeWitt and Osborne, 2010; Morgan,
007), especially when the researcher is a stranger as has
een the case in this study. Also, if the analysis of the video
ata is conducted on the level of the dyad, then the analy-
is of the stimulated recall video data should relate to the
ame entity. The major downside we encountered is that
ithin the pair there is almost always one student who is
uick to respond to a question and the other might just add
hat he/she agrees with what has been said before. This can
e re-addressed to a certain degree by deliberately asking
he other student to give his/her view of the situation.
As a limitation to studying regulation using the method
f stimulated recall, it needs to be emphasized again, that
t is not possible to distinguish between the knowledge con-
tructed during the recall, triggered by the recall questions
r sequences, and the cognitions while working on the task.
s with many other methods capturing regulation, the mere
sking about regulation processes in the interview might
nitiate a response which does not necessarily reﬂect the
egulation of working on the task but rather the reﬂection
n the regulation in hindsight. Exchanges in the stimulated
ecall might also have an effect on the understanding of
he students and possibly support learning outcomes. This
spect has been discussed for think aloud procedures and
xplanations (Chi, 1997; Greene et al., 2011), and it could
e helpful to study the effect of learning through stimu-
ated recall. The dialogic nature of the stimulated recall
ould be seen as co-construction of knowledge between the
tudents and the researcher, similar to co-construction of
nowledge in the teaching dialogue between teacher and
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